demonstrated an arteriovenous malformation (AVM) of the brain by angiography, this procedure has been regarded as the sina qua non of the antemortem diagnosis of these lesions (Olivecrona and Riives, 1948; Bell et al, 1978) . However, the vascular nature of AVMs is not always angiographically demonstrable (Bell et al, 1978) . With the advent of computerized tomography (CT) scanning, the occurrence of these angiographically occult lesions has come to the fore (Kendall and Claveria, 1976; Bell et al, 1978; Golden and Kramer, 1978; Becker et al, 1979; Leblanc et al, 1979; Terau et al, 1979) . We present the CT findings in eight cases of histologically verified AVMs where the angiograms failed to reveal a vascular lesion.
MATERIALS AND METHODS
Five males and three females between the ages of 14 and 68 years (mean age: 27.5 years) had angiographic and plain and infused CT examinations of the brain, on an EMI head scanner, for investigation of an intracerebral hemorrhage (ICH) or of a seizure disorder. The three patients with an ICH presented with hemiparesis (two cases), aphasia (one case), and severe headache (one case); while the five seizure patients presented with focal (four cases) and/or generalized seizures (four cases). The mean duration of seizure in the latter group was 8.4 years. at four films per second. The findings on angiography are presented in Table  2 . Five examinations including three in the ICH group demonstrated a hypovascular mass. Two examinations were entirely normal, while another, a three cc angiogram performed for speech amytal testing as part of a seizure work-up (Wada and Rasmussen, 1960) , showed only a large posterior communicating artery.
CT Scanning
The findings on plain and infused CT scanning are presented in Table 2 and summarized in Table 3 . One scan in a seizure patient was normal. A high density lesion was seen in six cases and a mixed density lesion in another. A mass effect was seen as compression of the ipsilateral lateral ventricle in the three cases comprising the ICH group. Two of these lesions were surrounded by a low density area interpreted as a rim of edema. Ventricular asymmetry was present in five cases, from compression of the ipsilateral lateral ventricle in the three ICH, and from enlargement of the ipsilateral lateral ventricle in one seizure patient and enlargement of the contralateral lateral ventricle in another. In five cases further information, indicating an abnormal vasculature by vascular enhancement, was obtained after the intravenous injection of contrast material (Huckman, 1975) ; while in three seizure patients enhancement did not occur.
Histological Examination
All cases were histologically proven according to the usual criteria (Russell and Rubinstein, 1977) . Five AVMs were associated with hemosiderin deposition. Three AVMs in the seizure group were associated with calcification, while three in the ICH group showed recent hemorrhage (Table 3 ). All the lesions showed extensive thrombosis.
Location of the A VMs
The AVMs were supratentorial and localized as follows: left frontal region (RJ); right supplementary motor cortex (DG); left pre-central region (KR); right insular region (SD); first left temporal gyrus (MG); second left (Pressman et al, 1975; Hay ward, 1976; Terbruggeet al, 1977; Leblanc et al, 1979); and Bell (1978) has recently reviewed the pre-CT reports of angiographically occult AVMs. We have recently reported that 11% of 54 patients with an AVM seen at our institution over a five year period had angiographically occult lesions (Leblanc et al, 1979) . Since then, two other cases have been encountered bringing the total to eight cases with CT correlation. This material forms the basis of this communication. In five cases, the angiogram, although abnormal, did not reflect the vascular nature of the lesion, while three studies were normal. Seven CT examinations were abnormal, showing a high or mixed density lesion in 87% of cases and ventricular asymmetry in 62%. Contrary to the angiographic appearwas suggested by the CT finding of vascular enhancement in 62% of the cases. The diagnosis of AVM, however, was not entertained because of the negative angiographic findings. Common misdiagnoses on the basis of the CT appearance were a glioma (three cases) hamartoma or granuloma.
The presence of a high density lesion on the plain CT scan of a large proportion of patients with an AVM has been noted by all reviewers (Pressman et al, 1975; Terbrugge et al, 1977; Leblanc et al, 1979) . In our patients this was accounted for by the presence of a hematoma in three cases and by calcification in three others. The nature of the high density in the other case (KR) may be explained by the presence of a large thrombosed AVM. The associated hemosiderin deposition may also be pertinent. Others have suggested that the high density appearance may reflect a relative increase in blood volume within the lesion (Pressman et al, 1975) . This is probably not the case in our patient. Ventricular asymmetry was a prominent finding; it is explained by a mass effect in the ICH group. In 
LE JOURNAL CANAD1EN DES SCIENCES NEUROLOG1QUES This may reflect focal atrophy secondary to chronic ischemia from shunting of blood within the lesion as a "cerebral steal phenomenon", as demon-, strated by Feindel and co-workers (Feindel et al, 1971; Feindel, 1975) . The explanation of contralateral lateral ventricle enlargement in another seizure patient is not apparent. Three of the seizure patients had associated hemosiderin deposition. Recently, Sypert and Willmore (1978) have produced electrographic and clinical seizures with the iontophoretic transfer of iron cations into the rat and cat cerebral cortex. It may be that focal hemosiderin deposition contributed both to the high density appearance on the CT scan and to the development of a seizure disorder in some of our patients.
CT scanning is a useful adjunct to the investigation of patients with ICH or seizures. An underlying AVM is suspected, even when the vascular nature of the lesion is not demonstrated angiographically, when there is vascular enhancement of a high density lesion. Alternatively, a similar picture on the CT scan provides an incentive for angiography. This is especially so when a prominent or abnormal vessel is demonstrated, as was the case in 16% of patients in a recent study of the CT appearance of AVMs (Leblanc et al, 1979) .
